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ELECTRIC POWER PLANTS IN SERBIA

[The following report on electric power plants in Serbia describes
the postwar plan for power plant construction, the plents enlarged
and put intc operation, the installed and distribution capacity of
power plants, the high-voltage *ransmission lines, the production of
power, the cosis of electric power, and the consumption of electric
power. Included are detailed descripticns of wwo power systems under
construction, the Vlasina system and the Zvornik Hydroelectric Power

Plant. The report also presents a criticism of the shortage of elec-
tric power in Serbia.

Numbers in parentheses refer to appended sources.
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Plan for Power Plant Construction

The postwar plan for the development and construction of electric power
plants in Serbia calls for the construction of plants wvith a total capacity of
308,200 kilowatts, 193,700 kilowatts of which are to be supplied by hydroelec-
tric power. The combined output of new plants is planned to total more than
one billion kilowatt-hours; hydroelectric pover capacity alone is to be increased
to about 700 million kilowatt-hours. The plan is not expected to be fulfilled
before 1955 or 1956.
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The plan calls for the following power plants to be constructeds

Hydroelectric Pover Plants

Potential Annual
Installed Capac- Time of Completion Production

Power Plants ity (kw) or Initial Operation {1,000 kw-hr)
=257 Tlants
Zvornik 84,000 Completion of: 400,000

First and second
generator units
in 1953 and 1954
(two additional
units in 1956)

Vlasina: Vrla 1 21,000 Two generator 40,000
units in 1553
and 195k

Vrla 11 22,400 Two generator 30,000
units in 1953
and 1645

Vrla 111 25,000 Two generator 40,000
units in 195€
and 1558

Vrla 1v 22,400 Two generator 40,000
units in 1957
and 1959

Raska %,000 1453 28,000

Ovear Banga , G600 Two generator 20,800
units in 1953
and 1654

Medjuvrs je 4,600 Two generator 20,800
units 4n 1y53
and 1y5h

Sokolevica 2,300 Initial operation: 1951 $,000%
[number of unjts
to be put in op-
eration is not

. indicated]
Seljasnica 00 1952 500%
Sokolja 500 1951 1,000%
Total 193,700
*According to plan for 1952,
-2.
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Thermal Power Plants

Potential Annual
Installed Capic~ Time of Completion Production

Power plants ity (kw) or Initial Operation (1,000 kw-hr)
Veliki Kostolac 42,000 Three generator 200,000
units at the

Leginning of 1.52

and the fourth in

1353
Koluzr: (yiooey 17) 0,053 Tws izenerator 200,000
units gn 1u54
Kosn vo 2,200 1.5z 10,000
Zrenjanin ('I’r/y-l L) L, [ IR B 28,300
Total 114,500 563,300 (1)

['the 1) Octiber 1003 o he o g P

in Belpraije, TEPSIL: the M7 wing information

triz piants huve been completec: the Sckoloviea

% capacity ~f wpproximately 2,600 kilowatts and
an aanuzl production of 5 p llion kilewuti-hours, and the Seljusnicn plant at
PrianolJe, which has a capacity of appriximately 500 kilowatts and an annual
production of epproximately 2 nmillion kilcwatt-hours,

The following hydroeles
rlant near Zajecar, which ha

The following hydroelecuric plants are under canstruction: The Zvornik
plant, in Matli Zvornik, will have tye senerator units with o capacity of upprox-
mately 42,900 %i'lowcges and an ansyyt Eroiuntion o8 angr zimately 180 to 200
milticn ¥ilowatt-heurs It s s ve an BOrAtion ly the end of 1464,

The Vrla I and vilg IT plamis o0 ehae vioin, WET TYStems are Lo be in
"Perition an early | They wity roanit s with 4 toeg) capacity
f arpreximately JL,000 Kilewate, 2 Goeeradng to seucces] aad
AN annual producticn of Lo mitlion kijos

The Ruska plant near Hovy Pagar,
.

Shoagmneratne ganity; of 3,000 kile:
e1ch, Vill have an annga profact oo %

Lion Rilownit-heurs.,

In its first atate ~f overaticn ‘he Ovear Bandu plant will have o capacity
of approximately 2,000 k{lawnt ts and n ot nroducticn of approxamately 25
millicn ilowatt -hours In the gocoud 1en . 0 Heraticn sMter 1154 the plint
Will huve o capacity of appr sately 3,000 kitowatts apd o tetal annuul produe-
Lo ot te 35 million Rilownt-hours

In its first Stage of “peration, the Medjuvrs je plant near Cucak is to have
a capacity or approximitely 3,000 Kilowattn, and o ajmit g capueity in {un
second stuge of vpeTHiiun alter 1S4, Phe tetad annual production is to be

approximitely 30 to 35 million kilo'.':xtt-hhursa(2) N

The "Ras" [Raska ] Hydruelectric Power Plant, completed in July 1953, i3
located at. the source of the Ranka River near the Mcnastery of Sapoeani.  The
"Ras" is an important source or pover botn ter the Samizak . neighboring regions
of Serbia. The current installed capacity in % 500 norsepaver; the annual produc -
tton is o be 23 milliocn kilovatt-hours.(3)
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. Plants Enlarged and Put Into Operation

In line with the capital construction plan ang domestic TeQuirements for
power, it has been necessary tc achieve maximum utilization of domestie reserves
of electrie power and to rebuilq existing capacities, Betwesn 1945 and the end
of 1951, the following Pover plants ware enlarged: the thermal power plants in
Novi Sad, Leskovac, Nis (Crveni Krst}), Cuprijga, Vrecel, ang Subotica; ana the
hydroelectric power plant in Vuc je. During the Same pericd the fcllcwing plants
vere put into operation: the thermal pewer plants in Zvezdan, Mali Kostolac,
Veliki Kostolac, and Titovo Uzice; and the hydroelectric puwer plant {p Sokolovica.

of Power Plants

Installed 4nd Distributijcp Capacit,

Al the beginning of L1452, the toty) installed Cipacity of Serbian electrie
brwer plonts wag 225,453 kilﬂwutfs' ¥ oAn inerease of 33,137 Kilowatig over } 3.,
Installeq 2apacity was dis*»ihyted by type of puwer plant ag fellewss hydro-
electric POWer plants, 4 5o percent; thermal power plapts, 87.93 percent; gas
combustion plants, 1,33 Percent; und ryel plants, 5.72 percent. The distritu-
tion capacity of Serbiun electric power plunts at the beginning of 1952 totaled
184,793 kilowatts.

At the teginning A 152 the fotal anstaileg capicities of Serbia constitutae
25,75 parcagt ¢ the totad iInstalled capacitieg . o Yugrslavia, while Croatintg
<L4 percent ang Sl:ven‘m's, 21 percent,,

capaciting Thnstiegas

At ¢he Leinning o LiS2, electric Pever capicities were distributed through-
out Serbin qg fillowss

Teral o Sarriy Serbia Pr.ger Voldveding Kcsmet

No of power plants 227 132 73 20
Installed eapreity |
“(kilowatts) ’ S by T, “0,811 19,052
Percent cr puarticinity g 120 TrLAL 18,11 Q.
Distriduticy capiciy
(Eilowatts) VLT EER 32,730 19,79
150 Th g NS B.n

Percent or participatac,

The number .p K1lowats per 1,000 populatiog w1is as follows:

Installed cupacity 33,56 .15 23.52 18.01
Distribution capacity 275 3207 17,01 20.13
-4 o
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fhe distrivution ot instalied and aistrioution capiacities aceording to pur-
poce of power plant was as follows:

Instulled Distribution Distributicn
o of Capacities Capacities Capacities
Consumer Piunts (kv! {kw g
Public
In the systen gL 120,410 106,74 U8 e
Gatside the
‘ syaten 135 Ly, ol 11,134 £5.37
Total th 132,450 117,524 83.37
Mining
In the ayster “ 21,30 1,700 7Ry
Outside the
system o 2, by 16,uhn 2l
Taral 22 L e, KRS T
Industrial
In the system 27 24,135 21,635 725
Outside the
system 34 17,040 11,554 27.8¢6
Totul £1 L6, 21y 3,22y 7L.8
Tota) 20F L 18h 713 3.5

iigh Voltnge Tray:

A Lines

Prior to Werld Wag IT Tt wan 4o
tranamicsion 1inegs, The D006 tha weun i
for the Llectril v, Serbia 4id n -
Pover nlants negeang b P B oheve [ Taee 1y o - lon lines . [p addttion, ther
Were serlous 1rficultye,: bee Wse fovariincen in voltayres and types of currsnt,
resulting from disurganized censtruction o f power plunts.  Intensive gctivity in
the construction or high-veltage tranamg n lines has taken place in the post.-
war pertod.  The plan exlls, r 3erbin 1. inclnded in a single power system,
which will inelude Tugeslaviat s 1o v hyiielectrie and thermal tover plants

ustruction o .‘:n;h-vnlmgz
W dene from 1950 1, luvy,
the constractien of Proviniag)
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u At the beginning ot 1952 Serbia had the tollowing high-voltage transaissjon ' : &
nes:
Voltage of High- Constructed Constructed New Lines Under
Voltage Trans- up to End of 1945-195] Total Con- Cor  ction in
bissfon Lines (kv) 1944 (km) (km) structed (km) 1952 {«m)
e 110 and above - L4 bkl 378
o0 115 10 125 --
35 h26 L,403.7 1,.00.7 206
20-25 L2 - Lo -
15 240 -- 250 -=
Total 873 1,957 2,077 68k

Production of Power

In 1951 the produstion of clertrie pover In Serbin tovaled £47,191,00[0 )
kilowatt-hours or an wverige ot Y kilowatt-hours per capita, as ccmpared with
R 275,010,000 kilowatt-hours or 4 Rilowatt-hours per capita produced in 193y,

Compared with the other republics, the production of electric power in
Serbia in 1551 was as follows:

Total Production Production per Capita
Republic (1,000 kw-hr) (kv-hr)

Slovenia 1,001,000 . o7

Serbia “b7,191 96

Croatia 594,000 154
Bosnia-Hercegovina 254,000 Y3

; Macedonia 5,000 by
Montenegro 1, N0 23

Total for Yugosiavia 2,564,191 157

The postwar increase in the production of electric power in Sertia hus re-
sulted primarily from more complete utilization of existing capacities ruther
than from establishment of new capacities. In 1939, 17.7 «f the maximum Instail~@
capacity was utilized; in 1550, 34.2; and in 14351, 36.1 percent.

Production of elecurie paver in Serbia has been as follows (million kilowatt-

hours) s
1939 pULY| 1948 1hy a0 1951
* Production 275 375.1 LBo.7 shg.8 608.2 47,0
Index 100 13€ 175 199 221 239
3
-6 -
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Utilization of

follows:

Distribution
Capacities (kw) (1,000 kw-hr)

electrie power plar. .apacities in Serbia in 1951

50X1-HUM

CONF IDENTIAL

wvas as

Utilized Work
Hours in Year

Production Utilization of

Capacity (%)

Thermal power

plants

158,351

Hydroelectrie
power plantg

: Product

(1,000 kw-hr):

Republic, local, and

8,352

industrial plants in

the system

Index

Loeal plants cutside

system

Index

Mining and industrial

plants outside the

system
Index
© Thtal

Index

Total Jor
Serbia

Serbia
Proper

Vojvodina

Kosmet

ion of electric power according to type of plants was as follows
1435 Lk 1645 1k 1550 1981

151,£95 235,000 255,000 361,000 4ok,000 425,137

100 155 195 238 206 280

15,00 15,000 25,000 27,000 30,000 30,000

100 o 150 172 152 152

107,715 124,185 160,79k 191,825 174,200 192,05k

100 115 1hy 150 161 178

275,010 375,185 K30,70y  5he, Bes €08,200 647,191

100 13 175 13y 221 235

Produrtion of electrie power in Serbia by urea was as Culliwss
Froduction in 1.3 Production in 1651

Index

Total Kw-hr Percent of Total Kw-hr  Percent of . Pro-
{1,000 per Partici- (1,000 per Partici- duction
kw=hr)  Capita pation kw-hr)  Cupita pation 19347100

275,010 b 100 uh7,1 41 it 100 235
160,55 4o S hat 138 104 Gy 277
77,500 Lé 2R 132,167 77 20,1 170
36,954 58 13.5 £8,88¢ 88 10.7 18¢

-7«
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The reason for the relatively high production of electric power in the
Kosmet was the result of considerable output by the thermal pover plant at the
Trepca mine. Electric pover production in the Kosmet was as followse

Production in 1939 Production in 1951
Index
Total Kw-hr  Percent or Total Kwehr Percent of of Pro-
(1,000 per Partici- (1,000 per Partici- duction
kv-hr) Capita pation ki-hr) Capita pation 19392100
Thermal
power plant
at Trepca
mine 34,314 5k 92,8 57,03 73 82.7 166
Other
plants 2,640 i 7.2 11,853 15 17.3 Lha
Total 36,954 58 100 8,88¢ 38 100 186

According to a 154y estimite, Serbia's water pcwer resources constituted 4y.5
percent. of her %01l pover resources. However, barely 0.1 percent of its water
pover 1is exploited for the producticn of power. The reason for this discrepancy
is the fact that prior to the war Serbiu had very few hydroelectrie plants, and
these had very low capicities’ .

Hydroelectric power production compared with thermanl power plant production
in 1951 showed that of 47,191,000 kilowatt-hours produced, only 29,12k 000
kilowatt-hours were produced by hydroelectiric pover plants or 4.5 persent of.
the total production. Compared with Serbia's productiern of k.3 kilowatt-hours
per capita of hydroelectrie power; Slovenin produces 554 kilowatt-hours per
capita; Croatia, 48; Bosnia-Hercegovina, h2; Macedonia, 27; and Montenegro, 3.5.
The average for Yugoslavia is 83 kilowatt-hours per cupita. When hydreelectric
plants now under construction are put into operation, hydroelectric power in
Serbla-will be 54 percent of its total power production. By 1450 hydroelectrie
power 1s to be increased to approximively 70 percent, resulting in a bilanced
exploitation of Serbiu's power resources.

Costs of Electric Power

Costs of electric power in Serbia have followed a constant downward trend
in the postwar period. This does not apply to all electrie power plants, but
refers primarily to republic, local, and industrial plants which operate in a
system. Local, mine, and industrial piants which are not part of the system
show a continuous rise in production costs and considerably less utilization of
capacity. Their current part in production is not dictated by Justifiable economic
reasons, but rather by the simple necessity for maintaining the existing level

. of production even to the detriment of profitability.

The cost of producticn und distribution of electric power produced by

plants operating in the system, based on an analysis by the Main Directcrate
of Electrical Economy of Serbia (Glavna Direkcija Elektroprivrede NR Srbi je)

was as follows:

-8 -
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Cost per kw-hr Index 1"
Year . !dinarsz 19472100 ! "
1947 1.74 100
1948 1.64 94.2
1949 1.61 2.5
1950 1.65 k.3
1951 1.5 86.2

In 1950, costs of electric power produced by Serbian pover plants were as

follows:
Aanual Utili- Production Cost per
Installed Capac- zation of (1,000 kw-hr
Powver Plants ity (kw) Capucity (%) kw-hr) (dinars)
) Thermal pover Plants
Belgrade 30,000 94 118,770 1,312
Vreoci 11,600 63 ' 63,723 1,562
Veli-kvi Kostolae 10, 500 T2 l 25,575% 1.022
Mal! Kostolac 8,000 54.5 28,610 1.(C18
Zemun 5,400 56.5 31,1493 1.671
Novi Sad 5,600 7 34,311 2.112
Zrenjanin 1,050 6.5 5,571 3.082
Subrtica 2,500 55 11,766 2.998
Leskovac 1,500 31.4 4,130 L.k75
Aleksinac 3,460 58 1,123 5.97

*Only one generator unit. was in cperation July-December 1950,

Hydroelectric Power Plants

‘;uc‘je 800 100 2,482 0.740
Sckolovieca: 700 100 3,933 0.654
Sicevo 675 100 4,028 - 0.628
Ostrovica 660 100 3,228 0.67

Thermal power plants near conl mines such as the Vreoci, Veliki Kostolac,
and Mali Kosto'~c plants had the lovest costs because they did not have to trans-
port coal. At che Mali Kostolac plant, its well chosen site has overcome the

-9 .
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disadvantages of itg obsolete equipment and its relatively low utilization of
capacity. With the construction of large new hydroelectric plants a considerable

decrease in costs of electric power can be expected.

Consumption of Electric Pover

1950 and 1951 are not available.):

Consumption of electrie power in Serbia, including al} power plants with a

capacity of over 100 kilowatts was as follows:

Since such records are a0 longer being maintained, the data for

1547 1648 Luhg
Consump- Percent of Consump- Percent of Consunp- Percent of
tion Partiei- tion Partici- tion Partiei-
Consumers (kw-hr)  pation {kv-br)  pation (kw-hr)  pation
Electrometal-
lurgy 3,150 1 12,568 3.2 15,088 3.k
Blectrochemi-
cal industry €,0LA 1.9 ¢, 395 2.5 7,596 1.8
Other indus-
tries 56,955 30.3 111,011 28.2 132,143 27.8
Mining 93,8487 29,4 105,221 27.1 115,460 20,1
Communal
enterprises 27,43y Qo4 31,729 8.1 32,4887 (i
Public
lighiing b T2 1.5 6,00 1.5 7,044 1.6
Motors and
equipment
in crafts 22,168 Y, 20,507 5.2 2h, 50k 5.5.
Agriculture 336 0.1 372 0.1 711 0.2
Lighting in
business 17,095 5.3 25,935 6.6 34,987 7.9
Households 45,322 1.2 57,17% 1h.é 66, ko 15.0
Retailers 2,868 1 11,573 2.3 14,657 3.3
Total 319,522 100.0 02,505 100.0 442,925 100.0
Losses 37,988 Lo,732 50,245
-
Total 357,510 433,237 493,171 (1)
- 10 -
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Viasina Hydroelectric Power System

The basie components of the Vlasina hydroelectric power system are an
artificial lake [Vlasina Lake] and four hydroelectric power plants [Vrlia 1,
Vrla 11, vrla III, and Vrla IV] which will be located between the source of
the Vrla River and itg confluence with the Morava River at Viadicin Han. This
System will be 56 kilometers long. The lake will cover an area of 62 square
kilometers. Counting canals connected with the lake, the total area covered {is
143 square kilometers. The lake will be utilized exclusively by the Vrla I Hydr:-
electric Power Plant; the Vrla II will utilize the river basin of the Vria and
Eitvrdje Rivers; the VYrla ITI, the basin of the Masurica and Remancvacka Rivers,
ani the Vrla IV, the basin of the Jelasnica River.

The water will be collected and utilized as follows:

1 The lake will be lceated {n the valley of what was formerly known as

. Viisinsko Blato. Water will be collected directly from the valley, and from
ne:ighboring streams which can be effectively utilized. The gentle slopes, wiith,
1nd length of the valley make 1t possible to create a lake, utilizing a moderately
low waterway channel. Conditions are likewise favorable for maintaining the
water level, since the sources of the Vlasina, Vrla, Boziea, und Jerma rivers
+re at a similar level in the area concerned. Water from these rivers will bve
ccliected by gravity canals ang brought. intc the new lake.

2. The aitr‘ude of 1,200 meters ubove gea level, the difference 1ip altitudes,
and the waterfall from the lake to the bottom of the Merova River Valley locuted
direstly in front, provide Viasina Lake with an enormous pover value.

3. This water will ke utilized in four stuges by the Vrla plants, which
will have a total of tep generator units. Each of the plants will be u diversion
type with intakes, which will be under pressure. Each plunt can operate independ -
ently or as purt of a system.

L. valuable reserves ure being crested in V3iising Lake 4o supply other
econemmie projects which require water. Apart from electrification the system is
to supply seascnil electrin prwer ot the same time iy jg supplying water.

5. The syerem ~an be “urther expinded and the supply of eleotric power and
viter inereaged

Vlasina Lake wus creured by the construction of 1 i which cuts wcrass the
Viaslna River hed “The dw 15 27 meters high, 250 meters long, and 0 meters .
wide. The lake is 20 melers deep in some plices, and ho1ds more thap <0 millicn
cubic meters of water. The underwater area 1s 't square kilometers, and the
length of the lake is from 800 to 2,000 meters. The total capicity of the lake
iS»approximately 83 million cubic mevers.

Water is brought in from the north Ly two gravity canals; the Cemernik,
which circles Cemernik muntain on the left Of the Vlisina River; and the Strvna,
on the right of the Vlasina River. These cunils, which are 25 kilometers long,
¢onvey rain and snow water from lakes und streams in rhe hills. To the south
of the lake, the 20-kilometer Bozica canal, whiech {s under cinstruction, as Lo
w:llect the water und precipitation and convey it through three channels into
the lake.

The yearly stream flow into Vlasina Luke will be 61 million cubic meters in
8 year with average precipitation. The Strvna canal will contrivmte 11 million

cubic neters; the Cemernik, 3, and the Bozica, 20 million cubic meters. The
remainder of the water will be supplied from the basin proper.

- 11 -
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Since there 1s po large river or natural luke in this area, and sinece the
water in Vliasim Lake will depend upon precipitation in this ares, the ques‘ion
of whether sufficient water wil] be assured {s important.

Two pluvicmetric stations report that the average annua) precipitation is
9%0 millimeters, with g 0.42 loss ceefficient. Although the amount of water
which will be accumulated in Viasina Lake in any given year cannot be accurately
determined, because this would require otservations over gz pericd of years, {t
C&n nevertheless pe said that Viagipa Like and the hydraelectric DiWer plants
connected with it will have sufficient water in dry years.

The valley of fermer Viasinske Bluve und -he pegs = the rivers utilized
by the lake are cumpesed largely of Pileczoic slate with iniruded misses of magma
"otk The hottom of Via 1m Lake is cempused g slites and products of zorrusion
o those slates, ¢y 7 Layer o peat, The gaologicul conditions .y he
Toastructinn or he o waterways, and tecunuiati a tusine hive beer met.,

The Vrle T wilt aopy. 8w ank between V]ising Lake and the fallowings
80 6fen 1ntake canal 0o meters long. a circular turnel Approximately o kilometers
long into which witer from a semiexcavated ecanaf will enter; u lock with feur
gates,; 1 penstsck fensgisting of two steel pipes 1aid in ap inclined trench, each
pipe forking intc rwe, branch pipes leading te foup turbines, and a tunnel cutting
aeress all the p: Contulning preturtine 4ng ball bearing throttle valves.
Thus the werage et 11l sf water in*c the Vriy 1 will be 330 meters. The
powerhc use i sunk 1p ruek, 4nd ig 32,200 cubic meters in area, It will be
equipred with rour miin generators and othey inctallations. The distribution
equipment wall he tocated o Cropt of the powerhouse. The plant will have a
capacity of L g 12,000 [aic) MEGIWRLLS, und 4n annual producticn of b2 million
kxlowatt-hours.

The Vria II, teing constructed 3 5 kilometers downstream below % geries
of other nstaliations, fneludes 1 new gatehouse, tunnel, water tower, lock,
and penstock Additional installatyons which are L0 be constructed are E
sluiceway for Carrying o wlluvium 4o elim nate clogging in the reservoir, and
2 michinery building  The 12LLer will te 4 surrace tuilding with two Francis
vertical generutorg. The dissributing, mwchinery wiil te located on 4 plateagy
nesar the machinery Luilding, The PLLUnL Wil have o cupicity of 2 x 11.]1
FCEAWAT LS and an innuy] productin of 2 sililon kilowntt-hours.

The deaw ang Mitars of <he Vrig 177 “re lecated on the left bank of the
Vrla River, apprrenimately 7 kol odewnstream from che Vria II. The pen-
stock, marhinery oo, and thes oleztrical section are 4o he located in the
Masurioy River Valley rear Misuric, Facilities are under censtruction g
convey wuter from the Vrin 1T to Vrla IIT ard o catch water from the Masurica
and Romanovacka rivers  The machine building wili te 4 surface building which
will house two Benerutor unitn.  The Vrla IIT will ke the headquarters for the
Vlasina pover sysiem  The capacity of the vrela 1T will be 12.8 megawatts in
the firat stage, and 22 » Begavatts in the second Stage of vperation. The annual
preduction will be Bl million kilowntt -hours,

The Vria IV wil] Le licated up the Morava River Fpproximately 5 kilcmeters
from Viadiein Har, The plunt will have a cupucity cr' 1.7 megawatts in its
gscend stage of overation, apd un Averd e nual production of 42 5 million
ktlowatt-hours

The water fall betveen Viusina Lake and Vrla I s 338 meters; between Vrla I
and-Vrla 1I, 152 meters, between Vrla II and Vrla IIr, 182 meters; and between
Vrla III and Vrle IV, 128 meters. The total length of tunnels is about 20 kilo-
meters; canals 52 kilometers; und penstocks, about 7 kilometers; in the second
phase of construction, these yijl be greatly increased.
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Three state enterprises are participating in the construction of the Vlasinua

power system:
s supervisory
are six construction sites.

Upon completion,

the site planning enterprise,
Service at the construetion site, and the constructor.

the ten generator units of
have a total annual capacity of 112 megawatts, a

the investing enterprise which has
There

the Vlasina power system will
little less than the total

[prewar?) produztion of Serbia's thermal power and hydroelectric power plante

The system will produce 130

Al dinars per kilowatt-hour at
ard .58 dinars at

a* the Vrla IIT,
will exzeed €4%,000 carlouds

If Serviats other hydreelec:
3ystem willl menot

needs, the Vlasina

consume a single kilowats .h.
employ power from c*her pcwer plant networks.

such as lightine, but wil]
Ivotem g oproducticn of

electric power is

nillicn kilowatt-hcurs annually. Electrie power will cost
the Vrla I, .76 dinars at the Vrla II, .57 dinars
the Vrla IV. Total anmal savings on ccal

ric or thermil power plants eannot meet power
thenm.  The Vlasing power system will not

ur oof its own production for the system's ~wn needs
The
intended only for industry, especially

1n periods of pesk industrial demund.(4)

Installations wnd e€quipment. for the
utpment bty the "Franc Leskosek"
irisometalnily kst raked s "Froane Lerkesek) in Maritor,

as follows:

structacns (-

hydraulins

Vrla I and the Vrla II are being supplied
Factory of Metal Con-
electrical

o

€Quipment by the "Rade Kenear” Electricyl Equipment Fuac<ory (Tovarna elektricnih

strojeva "Rude Koncar")

ment (Titevy Zavod: "Litostrog")

The Vrla I and Vria II,

;oin Zagreb, and

turbines by the "Litostroj" Tiro
in Ljubljana.

Bstublish.

which are to btegin operation at the beginning of

1954, will transmir, pover thrcugh Nis, Krusevac, und Svetozarevo, and will con-

nect with the Kostolue system.

Pover from the Vlasina system will be supplied

te the Copper Rolling Mill (Valjuoniea bakra) in Sevoine near Titovo Uzice, to

the Cable Factory FPabrika kKabiova) 1n Svetozarevo;
mines; and to light apriculrurdl processing
el uther parts

butlt 1n Deljevac on the Yorder of Niski, L

Toplicu, Sumiad fu,

previde electric lighting e
in scuthery, esstern,

'

Curstructicn on the Y1,
t1on wis done hy Yuroslavy yo
thiy

brigides were engaped fn
mASS organizatichs ale.

CoU

totuled severul hundred mitlion dinir's

dinars 1n this project (5)

to numercus industries and
factiries which will Ye built in
of Serbis. A transformer stution will be
Kovicki, and Dobrieck! Areses, to
“1llices in these freces, awnd to other villages

and western Serby

SULE pOWer Syston was cegun in LA, Mush construc .-

wathe In 1bwe, more Lhnn 1,000 young pecple’s labor
“erk Werkers' brigndes und groups from other
*rated. In o addation 1o the voluntary work which

“orth, Yug.sluvia has invested & billion

[Appended fipure shows cross section . & the Vlasina Pover Systen ineluding

Teserveoir, canals, and rivers |

Zvornik Hydroelectria Puwer

Plant,

In electric power production

sezond (Jablanica on *he Ner

expected annual output of 40f

greater than Serbia's totul
power to western Serbia,

Bosnia.

electrolytic plant (Elekiroliza cinka | bakra) in Subuc,
Chemical Cembine {Hemiski kombinat
large umounts of electric power.

tien, and the "Zorka"
enlarged, will require

athers under construction will
4 miajor role in the Podrinje mining area.

The plant will also clay

ey LT Ry ‘ o . ‘
Sanitized Copy Approved for Release

The copper und brass rolling mill in Sevojno, the zine

the Zvornik Hydroelectiric Power Plant will be
©tva in Croutla will be first) in Yugoslavia. TIts
wlilien kilowati~hours will be cne and a half times

prewar power production. The Zvornik will supply

EBelgrade, part of the Vojvedini, und part of eastarn

and copper

which are under eonstruc-

"Zorka"), which is being :
These plants and many )

depend upon electric power from the Zvornik plant
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When the Zvornik and Vlasina systems are completed, there will be a change
in the ratio between thermal and hydroelectric power plant production; a decrease
in the cost of electric pover, increased electrification of villages, savings
of approximately 700,000 carloads of coal, and the release of coal for industrial

Plant wili be less costly because of savings in constructicn costs. One kilowatt-
hour rroduced by the Zvornik plant will cost -115 dinars per kilowatt-hour compared
+ With .197 at the Jablanica plant, and .68 [sic) dinars uat the Vrla I plant.

When the Zvorngk plant is completed, cooperiticn will be established between
it and thermal power plants now in operaticn or under censtruction. The thermal
FOwer plants will be supplemented by the Zvornik rlant when they reducc r»~Ancsion
because of /1) ecal shortages in the winter and Spring months, (2) transpcrtation
iffizuities, (2) reduced rreduction 1in the mines, or (4} increased demands for
202l by sugnr facterieg and heusehoids During these menths the Drina River is
high and the Zvormik plant can assume u maximum load. 1In the summer months when
the Drina River ss lower, the thermal pcwer plants will be able to assist the
Zvornik plant. The thermal rower plants and the Zvornik Hydroelectric Power
Plant wall be united in 1 single system, This system will include Vreoci, Lukavas,
Kolubara, and other thermal power plants, «nd will extend +o Valtevo, Sabac, Nevi
Gud, Titove Unice, and Belgrade BEventually the system is to extend throughout
Serbia, so that POWEr cun be supplied when nhecessary by the Zvornik plant to
Subsctica, Frist:nu, or Firot.

Construction on the Zvornik plant began in April 1548, but was preceded by
preparatory work irvolving land surveying and planning. The Drina River wus
chosen because itg hydraulic power potential is 1.6 million kilowatts, the high-
est n Yugoslavia, the river is entirely in Yugoslavia; and it is centrally
located., The plan for utilization of the central porticn of the Drina River frem
Zvornik to Viseprad ealls for the construction of Tive large hydroelectric power
plants on the river. Priority was given t. tpe construction of the Zvornik
pl2nt because 1t wii} be locuted at the lowest peint of the Drina River's lover
course and tecause it wiil be centrally locited neur villages, towns, and communisa-
tiang, thus the Lransporiation of materiil to the site will be facilitaited. When
the puwer plant as completed, the site will provide the most economical point
for the transmicsion of electric pover

* The narrowect 5pot, which 1s approximately 1.5 kilometers “rom the bridge
between Velik{ Zvornik 1nd Mili Zvorntk, was selected for the Qum site. This
aite 15 almost a ravine, formed by the Drinu River cutting into the meuntain.
The constructicn site was e€stablished on the relatively narrow strip of land be.
tween the bridge and the Pavine  As a result, a portion of Mali Zvornik had to

be torn down und 1its people resevtled.

The plan called ror the 2Zvornik pliant to ve put into operation by the ead
of 1951, but construction difficulties were encountered. The extent of the
project may be Judged “rom the following:

Preparatory Work (cu m)

Excavation of alluvium 100,000
Excav.tion of rock £0,000
Concrete used 30,000

Wood used 2,000
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Main Construction Work

Excavation of alluvium
Excavation of rock
Concrete

Lining

Reirforcing {ron

The concrete 4lopne redindred abecr 329 990 agpge neters of

A about, TL00n ca e T orement .

The lack of equipment and the scarcity of specialize
slowed down the work considerably. However, work has
rapidly zin e o tb~f@lmng have suprlicd
the "Ivo-Lola kibar" Machine Tool Factory (Fabrika teskih alu
Lola Ribar") 4n Zeleznik, the "Djuro Djakovic" Railroad
(Industri ja lokomotiva, strojevu ‘ mestova "Djuro Djakovie

P80-00809A

mned e

0007001803728

3
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220,000 cu m
160,000 cu m
220,000 cu m

80,000 sq m

3,000 tons

the "3 Maj" Shipyard !brodogradiliste 3 Mag") in Rijeka, and others.

ment at the work site includes % cable crune, gravel separator

Ilag

cable raflway, -eoncre-e plant, and simiiir inss

aravel and sand,

d rersonnel
been Progressing
r'n equipment:
tnih masina "Ivo.
Eguipment Facto

") in Slavonski Brod,
Bquip-
» cable dredger,
Iistullations for

the €xcavation, wushing, and Separution of sand and gravel are located on the

-

the cement being stored (n <herm 1> the pruper
1s lransported by z1ble curs to the dam The cement
tubic meters of aravel dagly,

With the acnstru- v,
rortation difficulti=s have veen snlved

~The Zvornik Frodect employs more thun 2,500 blue-und
The workers have mostly been recrutied rrom Zviurnik and neighboring villages.
More than three fourths of them hive signed Cne-yeur contracts
150 Kave contracts for more than a year. Manpcwer is available in sufficient
quantity except or n scarcity of foremen and machinists.

Insufficient ang irregulur cupplies -1 electric power have presented con-
siderable ‘difficulties In 1345 <he pumps taking water out of the dam ved had
to stop operation mors thap once beciuse o0 lack of eleciric power
1t was necessary to dismantle machinery and lighting installats
them from being flooded Elestric power !s now supplied by the Vreoci and

Tuzla rlants, and an auxiluary plant at the site.

All preparatory work has been completed and construct
dam. By the end of March 1452 24,000 cubic meters of cone

erial ¢t

verature.

, OFposite bank of the Dripa River bejcw Divic, in the area which will be the
bottom of the future artificial lake. The sand and gravel are g
large dredging machines, raised 20 meters, passed through a
lowered into bunkers. A cable railway transports the mat
station which is located on the cpposite bank sbove the dam.
emrtied into stockpiles according to type. Then the grave
ferred mechanieally to the concrete plant located below the receiving station.
The concrete plant consists of lurge concrete mixers.
1C meters high in 8 bunkers. The bunkers are ©{lleq 4nd emptied automatical
Fintshed concrete
plint can process 1,200

Cement is stored up to

white-collar workers.

cocped up by
washer, sorted, and
© the receiving
Here the cargo is
1 und sand are trang-

ly,

ool vhe Subiac-Yvornik :'ﬁnidrd~guugc railsoad, 4ranse

Approximately

Bich tipe
ons to pravent

ion has begun on the
rete were used in the

dam, 8,500 cubic meters of concrete for the machinery building, and 29,600 cubir

meters of concrete and 30,000 cubic meters of earth fer the dam ved.
tions on the right bank of the river, 7&,000 cubic meters have been ex

of which 62,000 cubie meters were rock.

- 15 -
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Equipment :

Equipment and installations for the new powver plant ineluding generators,
turbines, locks, and similar equipment are on order with the "Rade Koncar"
factory in 2agreb, the "Litostrog” factory in Ljubljana, and the "Pranc Leskosek"
factory in Maribor. Some of the installations and equipment are already arriving
and will soon be installed. A crew of 20 Specialists has been sent to the con-
struction site and i1s engaged in work preparatory to installation.

Dam and Artificial Lake

The Drina River bted will be completely closed by a 20-meter high and 166-
meter long dam. On each bank of the dam, a machinery building which will contain
tWo generator units is under construction. The average water fall will be 20
meters. Each of the four generator units will have a capacity of 21,000 kilo-
watts. The average annual output from these generator units will be 406 million
kilowatt-hours

The dam will have elght spillways to take care of excess water. Inp addition
the dam will have g controlled-crest spillway 32 meters long to regulate the dise
charge. To protect the intake to the turbines andg to protect the locks from
getting clogged by deposits, the dam will bte equipped with 4 sluiceways, and the
banks will be forested. 0n the right bank of the river, in Sertin, a1 log chute
125 meters tong and 2 5 peterg wide will be built, a fish ladder will be con-
structed on the left bank, the Bosnian side.

An artifical lake, 25 kilometers long und in some places 2 kilometers wide,
#11l result from the construction of the dam. The lake will be ane of Yugoslavia's
largest, almost equal to Lake Ohrid. The artificial lake will have a capacity
of 23million cubie meters. More thun 800 hectares of lund will be submerged
including 80 hectares of cultivated land, about 50 square kilometers of highways,
and the village of Divic.

- The Zvornik Hydrceleetric Puwer Plant will eost 2.13 billion {dinars] at
lower uniform prices. Of thig amount, 23 million will be used for expropriation,
70 million, for planning and consolidaticn of 'he area; 251 million, for prepara-
tory work, 1,0L(,000,000, for main coastrueticn, and 680 m!llicn, for equipment. ()

Criticism of the Shortage or Electric Power in Serbia

[Followlng are excerpts from un arijcle Ly J. Raicevic and

D. Markovie in Borba, 5 Jun Sk

Belgrade and Serbin have fnsufficient electric power. Numerous cities ure
frequently without electricity, and industry is occasionally obliged o stop
operations because of power shortages  The Bor mine reports a loss of half a
million dinars resulting from n break ip the supply of electrie power. Conse-
quently, a group of deputies asked the Executive Council (Izvrsno Vijece | atg
B meeting of the Serbian Peuple's Assenbly (Narodna Skupstinag Srbije) un 30 Decem.
ber 1953, about the status of elecirie power and the measures undertaken to
solve this acute problem

No reply was given, but the deputies were informed that an explanation would
be provided at the folloving meeling scheduled for the latter part of January 1G5h

It is astonishing pay the Executive Council was not prepared to reply at

the time the question wag asked, inasmuch as the electric power crisis in Serbija
has been an issuve for over & months. .

-~ 16 -
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Meanwhile the public,

which 1s continually being offered varied official
and nonofficial

2xplanations for the electric power shortage, remains confused.

In June 1953 the press published an optim
Institute for Planning (Savezni Zavod za planiranje), which stated that electric
pover demand in 1962-1963 in Yugoslavia would total approximately B.2 billion
kilowatt-hours, vwhile the plan calls for electric power plants to supply approxi-

mately 11 billion kilowatts [-hours?). If this estimste is accurate, either it

is unnecessary to speed the construction of new projects, or they should be de-
layed until later.

istic analysis of the Federal

Eleven days before the meeting ol
of the Executive Council, expressed a c
interview with Politika, he stated that

the ussembly, Voja Lekovie, vice president
umpletely different point of view, 1In an

the tasic reason for shortages in electric
power wias lower power canicities. The conviction that there is insufficient
electric power 1s not new bLut has teen + topic of discussion for years. He said
that "we [members of the Planning bourd?] pointed out long ago that 1753, 1Jsk,
and 1955 would be A1ficult years for Yugcoslav industry because there would be
a shortage of electric power. Meanwhile, our warnings were not understood, but
it was maintained that Serbia had more electric power than necessary." Lekovie
affirms that similar views exist today. It is his opinion that electric power
is the greatest mAJor problem to be solved in Serbia, He stated, "Electric power
has become a bottleneck and o major political issue, The soluticn of +he electris
power shortage can be achieved only by the c¢o

onstruction of large power plants on
the Drina River such as the Dubraviea and Crna Voda plants.”

Lekcvic believes that the Solution lies in the construction of new powver
plants, especially since the following new fuctories are to be put into operation:
the rolling mill in Sevojno, the cable factory in Svetozarevo, the zine electrolytic
plant in Sabac, the cement factory in Popovac, the Majdanpek mine, und other pro-
Jeets which will consume vast amounts of electric power. 1In the meantime, the
investment plan for Serbia indicates that in 1962~63 Serbia will have a surplus
of 136 million kilowatts, without cr

unting the Crna Voda plant, whose constructicn
is being insisted upon

There 18+ lemand for new plants

, while those under cunstruction have not yet
been completed.

All plans since 1447 have called fe¢r the Ovear BanJja, Raska, Medjuvrs e,
Vrla I, ¥rlz II, and Kostolac pover pliants to be put Into operation no later
than 1953. To date not one ot these plants has been completed. Difficulties
have teen encountered, but similar difficulties were solved in Slovenia and
Croatia where a number of large hydroelectric plants are already in operation

Were finances a problem?

Apparently no*, for Serbinz has been getting ample
funds for capital investment.

No one so .ar has come up with an answer.
than to assuwe that the only reason
electric power plants, .

The public has nc other recourse
for this situation is the unfinished hydro-

The Zvornik, Vrla I, Vrla IT, Oveur Banjda, Medjuvrsje and Raska plants would
supply about 616G million kilowatt-hours, compared with a total 740 million
kilowatt-hours production in 1953 in Serbvia.

How long will external reasc

ns be sought and new investments demanded for
key projects which should have be

en completed long ago?
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Why should there be discussion in Serbia on the construction of new hydro-
electric plants? New pover plants are nécessery in the planning stage, but at
bresent they obscure the basic issue: why is there no current?(7)
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